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QUIET DRIVE CONTROL AND INTERFACE 
APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to advertising displays 

and more particularly to a drive control and interface 
apparatus for sequentially displaying multiple images in 
an advertising display. 

2. Description of the Prior Art 
With the advent of modern display advertising, limi 

tations on advertising budgets and limited locations for 
display to high densities of consumers, a great demand 
has arisen for display advertising which utilizes atten 
tion grabbing animated displays and multiple display 
advertisements _at individual popular display locations 
to thereby improve communication of the advertiser’s 
message and enable a number of advertisers to bene?t 
from a single location. Numerous different methods and 
devices have been proposed for preparing and display 
ing such advertisements. Many such devices involve 
relatively unwieldy mechanical elements driven by 
complex drive mechanisms which require a certain 
degree of mechanical precision. Thus, in addition to the 
expense of original manufacture, the user is often faced 
with expensive maintenance. 

In addition, operation of these drive mechanisms 
tends to produce an undesirable amount of noise. Typi 
cally, these devices are used in public retail outlets or 
other public locations where the noise level of the drive 
mechanism frequently predominates over the back 
ground music being played at such locations. This noise 
detracts from the overall ambiance sought by the retail 
ers using the advertising displays as a promotional tool. 

It is desirable to have a system that displays multiple 
images wherein the exchange from one image to an 
other is nearly instantaneous thereby enabling the se 
quential display of different images to produce the im 
pression of animation. Such a sequential display would 
draw and hold a viewer’s attention on what would 
appear to be an animated advertisement. However, 
quiet operation during image sequencing is desirable to 
minimize distraction from the overall environment 
where the system is located. . 

Display devices including templates with patterns of 
apertures which de?ne numbers, letters or ?gures when 
they are illuminated by back lighting have been de 
scribed. See, e.g., Hildburgh, U.S. Pat. No. 1,172,455, 
and Kass, U.S. Pat. No. 2,982,038. There have also been 
described display devices including transparency sheets 

. which have images thereon and which are illuminated 
by back lighting and an overlay mask which blocks the 
back lighting from illuminating certain areas of the 
transparency sheets. See, e.g., Elvestrom, U.S. Pat. No. 
3,000,125, Fukui, U.S. Pat. No. 3,683,525, and Hasala, 
U.S. Pat. No. 3,742,631. 

In addition, devices have been proposed which in 
clude a translucent image screen made up of a mosaic of 
discrete images formed by relatively small interlaced 
translucent pixels or window segments which are ar 
ranged in uniform groups. The pixels corresponding to 
a discrete image occupy the same relative position in 
each group and bear corresponding magnitudes of 
translucency. The image screen may then be covered 
with an opaque screen having a uniform pattern of 
transparent display apertures. The opaque screen blocks 
back lighting from shining through the image screen 
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2 
except through the display apertures. The uniformly 
patterned display apertures are then aligned with pixels 
which correspond to a discrete image and the discrete 
image is thereby displayed due to the back lighting 
shining through the image screen and display apertures. 
The opaque screen may then be selectively shifted on 
the image screen such that the display apertures align 
with the pixels of a different discrete image. Thus, each 
discrete image may be sequentially displayed. 
A device of this general description is shown in U.S. 

Pat. No. 4,897,802 to Atkinson et al., assigned to the 
assignee of the present application. The device, as de 
scribed in that patent, exhibits excellent operational 
characteristics. However, it is desirable to have a more 
economical and reliable drive and interface system 
which enables convenient and accurate sequential dis 
play of the images that enables relatively noise free 
operation. 
Drive systems using stepper motors controlled by an 

electronic circuit have been used on devices that exhibit 
quiet drive characteristics. See Pritchard, U.S. Pat. No. 
4,087,732 and Cotu, U.S. Pat. No. 5,225,756. Such de 
vices have been disclosed for use on laser printers and 
facsimile machines. See also Nakamura, U.S. Pat. No. 
5,231,343 using a quiet drive apparatus for use with an 
automotive odometer. While these devices are fit for 
their intended purpose, they do not disclose a low cost 
quiet drive apparatus that enables the timed display of 
sequential images for selectively displaying multiple 
images to produce an animated effect or for the display 
of several images at one location. 

SUMMARY THE INVENTION 

The present invention is directed to a quiet drive and 
interface apparatus that causes the sequential display of 
multiple high resolution images wherein the exchange 
from one image to another is fast, accurate, and quiet. 
The present invention includes an electronic drive 

controller connected in circuit with a stepper motor for 
the sequential exchange from one image to another. The 
image display time for the respective images may be 
adjusted in the drive controller to enable the sequential 
display of different images for periods of time that can 
give the impression of animation or can provide adver 
tisers with a display comprising multiple independent 
images. 
The present invention preferably includes a Central 

Processing Unit (CPU) with program memory con 
nected in circuit through a stepper motor driver to the 
stepper motor for controlling the quiet operation of the 
stepper motor to sequentially display the images in the 
advertising display. A user interface connects to the 
CPU to allow user adjustment of the sequential timing 
of the image displays. The sequential display timing can 
be adjusted for any duration including the rapid se 
quencing of the images to produce animation. The CPU 
contains program code that recognizes the user adjusted 
timing durations and drives the stepper motor at a fast 
speed to achieve animated effects and a slow speed for 
adjustably sequencing a plurality of independent im 
ages. While both speeds of the stepper motor provide 
quick sharp registration of the display images, the 
slower speed produces less stress in the stepper motor 
while further reducing the noise level. 
Other objects and features of this invention will be 

come apparent from consideration of the following 
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description taken in connection with the accompanying 
drawings. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view of the adver 
tising display apparatus embodying the present inven 
tion; 
FIG. 2 is a perspective view, in enlarged scale, of a 

stepper motor and drive controller apparatus included 
in the apparatus shown in FIG. 1; 
FIG. 3 is a circuit diagram of the drive control and 

interface circuit included in the apparatus shown in 
FIG. 1; 
FIGS. 4A and 4B is a pulse width modulation timing 

diagram depicting pulses generated by the controller 
apparatus included in the apparatus shown in FIG. 1; 
FIG. 5 is a diagram showing input signals for the 

stepper motor power shown in FIG. 2; 
FIGS. 6-14 are ?ow diagrams of the drive control 

program and subroutines incorporated in the apparatus 
shown in FIG. 1; and 
FIG. 15 is a functional block diagram of the drive 

control and interface circuit included in the apparatus 
shown in FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to the drawings, particularly FIG. 1, the 
drive control and interface apparatus of the present 
invention is housed in an advertising display that in 
cludes, generally, a housing 20 upon which is mounted 
a generally square frame 22 having a generally planar 
surface 24. A hinge 26 provides a connection between 
the housing 20 and the frame 22 along one side. The 
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hinge 26 enables easy access lighting 28 in the interior of 35 
the housing 20. 
A shiftable platen 30 is mounted on the planar surface 

24 of the frame 22. Mounted on the platen 30 is an image 
screen 32 which is shifted with the platen 30 relative to 
a screening mask 34 for the purpose of selectively 
screening out certain portions of the screen 32 to enable 
projection of other portions of the screen 32. Although 
it is preferable that the platen 30 carry the image screen 
32 and move it relative to the mask 34, the platen 30 
could carry the mask 34 and move it relative to the 
screen 32. 

Arrangements like this are well-known and described 
in US. Pat. No. 4,897,802 to Atkinson et al. incorpo 
rated by reference herein, so that no further description 
is required here. 
With continued reference to FIG. 1, the drive control 

and interface apparatus of the present invention in 
cludes, generally, an eccentric drive mechanism 36 
mounted on the frame 22 for driving coupling arms 38 
and 40 to sequentially shift the platen 30, and conse 
quently the image screen 32, into four extreme positions 
de?ned by the four corners of the frame. The drive 
control 42 which actuates the drive mechanism 36 is 
mounted within the housing underlying the frame. 
Mounted on the outer surface and connected in circuit 
with the drive control 42 is the drive interface 44 for 
manual adjustment of the drive control operation. 

Functionally, the drive control 42 (FIG. 15) includes 
a motor driver 45 to provide the necessary output 
power to a drive motor 46, a control Central Processing 
Unit (CPU) 48 with view time 50 and program 52, stor 
age memory and a homing identi?er 54 to monitor the 
drive motor 46. 
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4 
The drive motor 46 (FIG. 2) consists of a stepper 

motor characterized by the fact that it can be driven 
from and stopped at precise rotary positions. The step 
per motor includes a drive shaft 56 mounting on one end 
an eccentric cam 58 engaging the two cam arms 38 and 
40 such that rotation of the eccentric cam at 90° inter 
vals serves to position the image screen at each of the 
four extreme positions in a square pattern. In the exem 
plary embodiment, a two phase bipolar stepper motor of 
the type STH-55D-33l manufactured by Shinano Ken 
shi Corp. at 5737 Mesmer Ave., Culver City, Calif. 
90230, is used which features a durable cast body and 
employs long lasting ball bearings for rotor support to 
ensure a longer service life. This stepper motor is capa 
ble of 200 steps per revolution which provides the nec 
essary accuracy for correctly positioning the rotor at 
each of the four extreme positions. The stepper motor 
includes two pair of input power leads 60 and 61 con 
nected to the control drive motor 46 which provides 
power to two drive coils in the stepper motor. Carried 
on the opposite end of the drive shaft 56 from the eccen- ‘ 
tric cam is a stroboscope formed by an opaque disk 64 
having one notch 66 cut into the perimeter that func 
tions as a homing identi?er 54. An optical sensor 68 and 
corresponding LED 70, mounted to the outer housing 
of the drive motor about respective opposite sides of the a 
perimeter of the stroboscope, connect in circuit to the 
drive control to function as a homing sensor 72 that 
transmits a homing signal to the CPU 48 in response to 
sensing the rotational passage of the notch between the 
optical sensor and the LED by the transfer of light 
therebetween which is normally blocked by the opaque 
disk. - 

The drive control itself may be connected to a con 
ventional power outlet through a 120 VAC 60 Hz to 
12.5 VDC transformer 74 in series with a 2 Amp. fuse 76 
and optional power switch 78 to a 12 VDC to 5 VDC 
voltage regulator 80 connected within the drive control 
circuit 42. The driver 45 connects to the two pair of 
power leads 60 and 61 from the drive motor 46. The 
motor driver receives two-state load and phase signals 
for each of the drive coils in the stepper motor through 
four respective input leads 82-85 connecting to respec 
tive output pins on the CPU 48. The CUP OR micro 
processor 48 has an 8-bit data/address bus 88 that con 
nects to the program memory 52 through an 8-bit latch 
90 and an 8 bit address only bus 92 that connects di 
rectly to the program memory 52 to form a 16 bit ad 
dress bus and 8 bit data bus. The microprocessor also 
connects with an electrically erasable programmable 
read only memory (EEPROM) which functions as the 
view time data memory 50, an 8 MHz clock 94, a system 
error reset 96, the control interface 44, and the homing 
identi?er 54 on the stepper motor. 
The microprocessor in the presently preferred em 

bodiment is an 80C3l microprocessor manufactured by 
Intel of Sunnyvale, Calif. This microprocessor includes 
four 8-bit data ports zero through three con?gured 
herein such that zero and two ports connect with the 
program memory 52 to form the 16-bit address bus with 
port 0 also functioning as an 8-bit data bus. Port three 
connects with the view time memory 50, the homing 
identi?er 54, and the control interface 44. Port one 
connects with the remaining components including the 
system error reset 96 and the stepper motor driver 45. 
The microprocessor is driven by a drive control pro 

gram 98 stored (FIGS. 6A-6C) in the program memory 
(FIG. 3) which includes 32 kilobytes of storage space. 










